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DETAILED ACTION 
Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 1, 2, 5, 6, 15, 16, and 20 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Chi (US 6501 109) in view of Suzuki (US 6816198). 

Regarding claim 1, Chi discloses (fig 3b) a solid state image pickup device 
having a semiconductor substrate having a first layer of a first conductivity type (70); a 
second layer of a second conductivity type opposite to the first conductivity type (40), 
said second conductivity type layer being formed on the first conductivity type layer of 
said semiconductor substrate; a first region of the first conductivity type formed in said 
second conductivity type layer and constituting a photodiode with said second 
conductivity type layer (38); a first gate structure (44) including a charge storage region 
and a control gate, said first gate structure on a side opposite to said first region, and 
constituting a nonvolatile memory element with said first region and said first gate 
structure (column 3, lines 10-30). Chi is silent regarding a control circuit for applying a 
write voltage to the control gate. Suzuki discloses (fig 2) a control circuit (29) for 
applying a write voltage to the control gate, which can be a tunneling voltage (column 4, 
lines 16-20). It would have been obvious to one of ordinary skill in the art at the time the 
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invention was made to include the control means of Suzuki to the image pickup device 
of Chi in order to control the read and write functions of the image pickup device. 

In regard to claim 2, Chi in view of Suzuki discloses a control circuit, which can 
also apply a second voltage to the control gate being a hot carrier injection voltage 
(column 4, lines 20-27). 

In regard to claim 5, Chi in view of Suzuki discloses the charge storage region 
having a floating gate (column 3, lines 20-21). 

In regard to claim 6, Chi in view of Suzuki discloses the charge storage region 
having an interface between a silicon nitride film and a silicon oxide film (column 7, lines 
19-37). 

In regard to claim 15, Chi discloses (fig 3b) a solid state image pickup device 
having a semiconductor substrate having a first layer of a first conductivity type (70); a 
second layer of a second conductivity type opposite to the first conductivity type (40), 
said second conductivity type layer being formed on the first conductivity type layer of 
said semiconductor substrate constituting a photodiode. Chi discloses light being 
applied to the photodiode and a control gate (44) of a nonvolatile memory element 
having a charge storage region and a drain; and nonvolatile memory element is 
disposed adjacent to the photodiode (column 3, lines 10-30). Chi is silent regarding a 
control circuit to apply read and write voltages. Suzuki discloses (fig 2) a control circuit 
(29) for applying a write voltage to the control gate, which can be a tunneling voltage 
(column 4, lines 16-20) and a read voltage (column 4, lines 54-62). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
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the control means of Suzuki to the image pickup device of Chi in order to control the 
read and write functions of the image pickup device. 

In regard to claim 16, Chi in view of Suzuki discloses a method using a control 
circuit, which can also apply a second voltage to the control gate being a hot carrier 
injection voltage (column 4, lines 20-27). 

In regard to claim 20, Chi in view of Suzuki discloses a method using a control 
circuit, which can apply a reverse voltage to the substrate to drain charges on the 
photodiode to the substrate (column 4, lines 40-45). 

Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501 109) in view of Suzuki (US 6816198) as applied to claim 1 above, and further in 
view of Yamauchi et al (5075888). 

In regard to claim 3, Chi in view of Suzuki discloses an image pickup device with 
a control circuit. Chi in view of Suzuki is silent regarding a third region of the first 
conductivity type formed adjacent to a side of a second insulated gate structure 
opposite the first region constituting an insulated gate type transistor or a control means 
to turn on the transistor. Yamauchi discloses (fig 9) a third region (1) and a gate (G1) 
that constitute an insulated gate type transistor with the first region. It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the insulated gate type transistor of Yamauchi to the image pickup device of Chi in view 
of Suzuki in order to improve the speed of the voltage rewrite function. 
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Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501109) in view of Suzuki (US 6816198) as applied to claim 15 above, and further in 
view of Yamauchi et al (5075888). 

In regard to claim 17, Chi in view of Suzuki discloses an image pickup device 
with a control circuit. Chi in view of Suzuki is silent regarding a third region of the first 
conductivity type formed adjacent to a side of a second insulated gate structure 
opposite the first region constituting an insulated gate type transistor or a control means 
to turn on the transistor. Yamauchi discloses (fig 9) a third region (1) and a gate (G1) 
that constitute an insulated gate type transistor with the first region and a controlling 
means, which turns on the transistor in order to apply a voltage to the nonvolatile 
memory element and charge said element (column 7, lines 66-68). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the insulated gate type transistor of Yamauchi to the image pickup device of Chi in view 
of Suzuki in order to improve the speed of the voltage rewrite function and supply 
current to the nonvolatile memory element. 

Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501 109) in view of Suzuki (US 6816198) as applied to claim 15 above, and further in 
view of Lee et al. (US 2004/0214379). 

In regard to claim 18, Chi in view of Suzuki discloses a method for driving a 
image pickup device. Chi in view of Suzuki does not disclose applying a forward bias to 
the first region of the substrate to supply a current to the nonvolatile memory element. 
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Lee discloses applying a forward bias to the first region of the substrate to supply a 
current to the nonvolatile memory element (page 15, 2 nd column). It would have been 
obvious to one of ordinary skill in the art at the time the invention was made to include 
the applying a forward bias to the first region of Lee to the method of Chi in view of 
Suzuki to allow tunneling to occur. 

Claim 19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501 109) in view of Suzuki (US 6816198) as applied to claim 15 above, and further in 
view of Chi etal (6060742). 

In regard to claim 19, Chi in view of Suzuki discloses a method for driving a 
image pickup device. Chi in view of Suzuki does not disclose applying a forward bias to 
the first region of conductivity type projecting from an upper surface of the first 
conductivity type layer of the semiconductor substrate into the second conductivity type 
layer to supply a channel current to the non-volatile memory element. Chi et al does 
disclose applying a forward bias to the first region of conductivity type projecting from an 
upper surface of the first conductivity type layer of the semiconductor substrate into the 
second conductivity type layer to supply a channel current to the non-volatile memory 
element (column 5, lines 10-19). It would have been obvious to one of ordinary skill in 
the art at the time the invention was made to include applying a forward bias to the third 
region of Chi et al. to the image pickup device of Chi in view of Suzuki in order to 
increase electron injecting efficiency. 
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Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501 109) in view of Suzuki (US 6816198) as applied to claim 1 above, and further in 
view of Chi et al (6060742). 

In regard to claim 4, Chi in view of Suzuki discloses an image pickup device with 
a control circuit. Chi in view of Suzuki is silent regarding a third region of the first 
conductivity type projecting from an upper surface of the first conductivity type layer of 
the semiconductor substrate into the second conductivity layer. Chi et al. discloses (fig. 
6) a region of the first conductivity type projecting from an upper surface of the first 
conductivity type layer of the semiconductor substrate into the second conductivity layer 
(603). It would have been obvious to one of ordinary skill in the art at the time the 

♦ 

invention was made to include the third region of Chi et al. to the image pickup device of 
Chi in view of Suzuki in order to provide a channel between the drain and the source 
and a resulting higher electron injecting efficiency. 

Claims 7-10 are rejected under 35 U.S.C. 103(a) as being unpatentable over Chi 
(US 6501 1 09) in view of Yamauchi et al (5075888). 

In regard to claim 7, Chi discloses (fig 3b) a solid state image pickup device 
having a semiconductor substrate having a first layer of a first conductivity type (70); a 
second layer of a second conductivity type opposite to the first conductivity type (40), 
said second conductivity type layer being formed on the first conductivity type layer of 
said semiconductor substrate; a first region of the first conductivity type formed in said 
second conductivity type layer and constituting a photodiode with said second 
conductivity type layer (38); a first gate structure (44) including a charge storage region 



Application/Control Number: 10/660,772 Page 8 

Art Unit: 2878 

and a control gate, said first gate structure on a side opposite to said first region, and 
constituting a nonvolatile memory element with said first region and said first gate 
structure (column 3, lines 10-30). Chi is silent regarding a third region of the first 
conductivity type formed adjacent to a side of a second insulated gate structure 
opposite the first region constituting an insulated gate type transistor Yamauchi 
discloses (fig 9) a third region (1) and a gate (G1) that constitute an insulated gate type 
transistor with the first region. It would have been obvious to on of ordinary skill in the 
art at the time the invention was made to include the insulated gate type transistor of 
Yamauchi to the image pickup device of Chi in order to improve the speed of the 
voltage rewrite function. 

In regard to claim 8, Chi in view of Yamauchi discloses a controlling means, 
which turns on the transistor in order to apply a voltage to the nonvolatile memory 
element and charge said element (column 7, lines 66-68). 

In regard to claim 9, Chi in view of Yamauchi discloses the charge storage region 
having a floating gate (column 3, lines 20-21). 

In regard to claim 10, Chi in view of Yamauchi discloses the charge storage 
region having an interface between a silicon nitride film and a silicon oxide film (column 
7, lines 19-37). 

Claims 11, 13, and 14 rejected under 35 U.S.C. 103(a) as being unpatentable 
over Chi (US 6501109) in view of Lee et al. (US 2004/0214379). 
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In regard to claim 1 1, Chi discloses (fig 3b) a solid state image pickup device 
having a semiconductor substrate having a first layer of a first conductivity type (70); a 
second layer of a second conductivity type opposite to the first conductivity type (40), 
said second conductivity type layer being formed on the first conductivity type layer of 
said semiconductor substrate; a first region of the first conductivity type formed in said 
second conductivity type layer and constituting a photodiode with said second 
conductivity type layer (38); a first gate structure (44) including a charge storage region 
and a control gate, said first gate structure on a side opposite to said first region, and 
constituting a nonvolatile memory element with said first region and said first gate 
structure (column 3, lines 10-30). Chi is silent regarding a control circuit to control the 
voltage. Lee discloses (fig 30) a control circuit for applying a voltage to a substrate 
(page 15, 2 nd column). It would have been obvious to one of ordinary skill in the art at 
the time the invention was made to include the control means of Lee to the image 
pickup device of Chi in order to control the supply current of the nonvolatile memory 
element. 

In regard to claim 13, Chi in view of Lee discloses the charge storage region 
having a floating gate (column 3, lines 20-21). 

In regard to claim 14, Chi in view of Lee discloses the charge storage region 
having an interface between a silicon nitride film and a silicon oxide film (column 7, lines 
19-37). 
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Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Chi (US 
6501 109) in view of Lee et al. (US 2004/0214379) as applied to claim 1 1 above, and 
further in view of Chi et al (6060742). 

In regard to claim 12, Chi in view of Lee discloses an image pickup device with a 
control circuit. Chi in view of Lee is silent regarding a third region of the first 
conductivity type projecting from an upper surface of the first conductivity type layer of 
the semiconductor substrate into the second conductivity layer. Chi et al. discloses (fig. 
6) a region of the first conductivity type projecting from an upper surface of the first 
conductivity type layer of the semiconductor substrate into the second conductivity layer 
(603). It would have been obvious to one of ordinary skill in the art at the time the 
invention was made to include the third region of Chi et al. to the image pickup device of 
Chi in view of Lee in order to provide a channel between the drain and the source and a 
resulting higher electron injecting efficiency. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Brian J. Livedalen whose telephone number is (571) 
272-2715. The examiner can normally be reached on 8:30 am to 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Dave Porta can be reached on (571) 272-2444. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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